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OBOMIOLMOHHOE pa3BUTUE KOHCTPYKLUK MoAynen
namMsaTn, ncnonbadyemoble B kayectse O3Y koMmnbloTepa.
Csepxy BHM3:DIP, SIPP, SIMM SIPP, SIMM 30 pin, SIMM
72 pin, DIMM SIPP, SIMM 30 pin, SIMM 72 pin, DIMM,

DDR DIMM
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CMOS namaTtb

Phoenix - AwardBI0S CHOS Setup Utility

) Standard CHOS Features
} BIOS Features
» Advanced BIOS Features

» Advanced Chipset Features

) Integrated Peripherals

) Pover Management Setup
» PnP/PCI Configurations
} PC Health Status

Quit
Save & Exit Setup

}» Frequency/Voltage Control
Load Fail-Safe Defaults
Load Optinized Defaults
Set Supervisor Password
Set User Password
Save & Exit Setup

Exit Without Saving

Tine, Date, Hard Disk Type...
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CamoTectupoBaHme npu sknroyveHun (power-on self test, POST) 6onblunHcTBa
PasnNUYHbIX annapaTHbIX KOMMNOHEHTOB CUCTEMBI C LIESIbIO MPOBEPKN UX
paboTocnocobHOCTH

AkTnBauma apyrux Ymnos BIOS Ha pasnuyHbix nnatax, ycTaHOBMNEHHbIX B
KoMnbloTepe — Hanpumep, SCSI n BngeokapTel HacTo coaepxat COOCTBEHHbIE
yunel BIOS.

BeinonHeHue psiga nognporpaMmm HU3Koro ypoBHS (low-level routines), koTopble
ornepaunoHHas cuctema mMcnosnb3yeT OMsi B3aMMoaeNCTBUS C PasfINYHbIMU
annaparHbIMK cpeacTBamMu — UMEHHO briarogaps aTum nognporpammam BIOS
nosfiydmna ceoe HasBaHue. OHM ynNpaBnsaT TakuMm YCTPOUCTBaMU, Kak
KrnaBuaTtypa, MOHUTOP, nocregoBaTeribHble N NapansenbHble NopTbl, B MEPBYIO
oyepenb Torga, Korga KoOMMbloTep 3arpykaeTcs.

YnpaBrneHne Habopom HaCTPOEK XKECTKUX ANCKOB, YacoB U T. M.



1. NpoBepka HacTpoek KMOI1 (CMOS) Ha Hann4ine nosb3oBaTeNibCKUX HAacTPOEeK
2. 3arpyska o00paboTyMkoB nMpepblBAHUA W OpavMBeEpPoOB  YCTPOMUCTB

3. NHnunanusaums perncTpos 7 ynpasneHus NMTaHNEM
4. BbinosiHeHMe caMoTeCcTMpoBaHus npu BknYveHun (power-on self test, POST)
S. OT1obpaxeHune CUCTEMHbIX HacTpoek
6. Onpegenexuve 3arpy>xaemblix YCTPOMUCTB

7. NHnumanusauns HayasrbHOU 3arpysku







UEFI (Unified Extensible Firmware Interface) — 3ameHa yctapeswemy BIOS.
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HEKOTOPbLIMU NONE3HbIMK (DYHKLMAMM, MHOTUE U3 KOTOPbIX B HACTOALLIEE BPEMSA HE UCNOMNB3YIOTCA.

Crapr

Crapr

OTNIN4KA B NPOLECCE 3ATPY3KW BIOS W UEFI S

Kak crapas BIOS, 1ak u ee npeemHuk UEF| ABARIOTCA CBA3YIOLMM 3BEHOM MEXAY KOMNOHEHTaMU
MaTePUHCKO NNaTkl U ONepauroHHON cuctembl. [Ans cokpalieHns spemenu 3arpysku UEFI Hapenen

WHuuranusauus BIOS

WHuumanu3zauyus UEF!

‘ B T13 11

8- o
EEN EEEy

Wcnonsays NnatopMeHHO HE3aBUCHMbIE
ppansepst, UEFI nocne npougccopa n naMaTi
HHULMANK3NPYET NPONHE KOMNOHEHTBI MATEDHH-
CKO# NNATh!, NPUYEM HECKONbKD OAHOBPEMEHHO

OR B==3 o-¥o No']

BIOS noCNenoBaTeNbHO ONPEABNSET W NPOBEPAET BCE KOMNOKEHTH — HANPUMED, UEHTPANbHbIA NPOLECCOP,
namaTh W suaeonnary. Nocne 37010 0xa 06PALLABTCA K AMCKAM, HA KOTODbIX BLINONHACTCA NOKCK 3arPy34NKa : ppaieepsl

060n04xa UEFI
No3BONRET
3anyckatb
NpOrpaMms!

3anyck Windows

| 3arpyxaer

-)

*GUID Partition Table

UEFI 3apanee

#3BECTHO, e © Windows cnocosKa
pacnonoxeH { MCNONb30BATH
3arpyaymK | Apansepst UEFI




BIOS ‘ UEFI

CHIS Setay Utility - Copyright (C) 1984-2088 Award Softwere IEFIBIOS Uity -EP BT, "
PC Health Status

TEmUs
- ) ﬁ -y o
Reset Case Open Status (Disabled) Item Hely 8 3. : | omeeom

T N D MR Te) 21 X4 YIS roceaar

Ponan s [ 172050002) Dt ofnas Aasate BI% W (DORD PROSRU)

.. Tewrara ryre ’M *(uru'\ S m—-
- ‘

Mesu Lewel »

[(Disabled) W ’ Tn g ¢ oy
Bon’t reset ca ‘_"‘ . | o R

s 104 »- X ey 08
open status SR Y

S RPH (Evabled) e
" SYS1T \ Speed H kMM LIi9ar case opes L4 “" "‘
CPU Marning Temperature ([Disabled) and sot to be D @
CPU FAN Fail Marning [(Disabled) at mext boot
SYSTEM FAN Fall Waraing [(Disadled)
CPU Smart FAN Contreol (Enabled)
CPU Smart FAN Mode (Ruto)
Syston Smart FAN Control (Enabled)

O P,

Ao Dlors NOPRIER B PTINE FEPOMIYETE My STIE MRS § AR Yy

o Move Ester Select +/~/PUD:Valse F1O:Save ESC:Exit Fl:Cemeral |

FS Proviome lhivae TR Fail-Salfe Rofanite F7 Metinized Rolfanite




TBepOooTeNnibHble HOCUTENN
MHopmMauun

SD MMC Smartmedia Memory Stick

256MB A

MMC

micro

| KINGMAX

xD Picture Card
CompactFlash

s

TOSHIBA

xD-Picture Card

M2ce N

USB Flash Drive



Hanpsixenue mexay
[aHHBIMK TOYKAMN
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Hanpskenne mexay
AaHHLIMK TOYKaMK
OT/IMYHO OT HYNS
(noruyeckas eauHnLa)

NuHna cTpok

TpaHaucrop

—
L

S0NQUOLD BUHKU|S

Ycunurens

3arsop

@ Cnoi AManexTpuKa
(Si0y)
WcTok l ‘ CTok
3a1B0P  (GenHeHHan
obnacte

__i_
T CToK

InexTpoHsI

3a cyeT apeinda AbIpOK W 3NEKTPOHOB, a TaKKe
nof BO3ABWCTBMEM 3NBKTPUYECKOro Nons 3aTsopa

Ha rpaHuLax p-n-nepexoaos U & NOA3ATBOPHON 0BnacTh

00pa3yeTcA 06eAHEHHbIA CNOW, NPENATCTBY KWWK
nepeHocy 3apaaa OT UCTOKA K CTOKY, TpaH3ucTop
HAXOAMTCA B 3aKPLITOM COCTOAHMM

-+ 3ateop

Moa BO3ABACTBMEM 3NEKTPUYECKOrD NONS 3aTBOpa
B NOA3aTBOPHOM 0ONACTH 0OPA3YETCA N-KaHan,
CNOCOBCTRYHLLUNA NEPEHOCY 3NeKTPOHOB

0T WCTOKA K CTOKY, TPAH3UCTOP HaxoauTcs

B OTKPLITOM COCTORHMUM



OO6bIYHbIN TpaHsucTop

Ynpaensiouyen 3ateop
TPaH3UCTOp C NNaBaoLLM

Mnasalowwi 3aTeop " Croit manexTpika

/ (Si0z)
Ctok

3aTBOPOM

i

+ (58) +(58B)
Her 3apana Ectb 3apsa

4(18) iy

Crok Crok

Tpauancrop OTKPbLIT, TPaHaucTop 3aKpbiT, | |
COOTBETCTBYET NOrM4ECKOMY HYNK Co0TBETCTBYET NOrU4ECKON SauHILLE ——

+ (12 8)

lMepexoc 3apaad B 06NacTs NNABAIOLLEro CHATWE 3apAaa (CTHPAHWE) OCYLLECTBNABTCA
3aTBOpa (NPOLULCC 3aNKCH) MPOUCXOANT METOA0M KBAHTOMEXaHH4ECKOT O TYHHENUPOBAHKA
33 CYET KBAHTOBOr 0 aHpexTa TyHHenuposanwa  @aynepa-Hopaxeima (Fowler-Nordheim)
ANEKTPOHOB YEPE3 CNON AMINBKTPHKA



MnasatoLLwit 3aTBOp Ynpasensiowmit 3aTeop

CToK

AcTok

nagatoLmin 3aTeop
SigNy 3apsan

Sapan (Bit 2)

(Bit 1) / [InanekTpuk

CTok/McToK 910

Crok/WcTok
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MNMoporogoe HanpakeHue TRQH3UCTOPQ

OgHoyposHesan AYSKQ
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MNoporogoe HanpAKEHUe TPAH3UCTOPO
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1) USB-paztem

2) KoHTponnep

3) KOHTPONbHbIE TOYKM

4) MukpocxeMa pnew-namsaTu
5) KBapueBbiii pesoHaTop

6) Ceetoavova

7) NepexknioyaTens "3awWwuThl
OT 3anucn”

8) Mecto ans
AOMNONHUTENBHOW
MUKPOCXEMbI MaMATU



MACCA
(USB 2.0)

NPUEW
NEPEQAY
BAHbIX
(USB 2.0)

NUTAHUE
(USB 2.0)

NPUEM
[AHBIX (USB 3.0)

Bt

MACCA
(USB 3.0) KOHTPOMIEP @NEW-NAMATE
MAMATU

NEPENAYA
BAHBIX (USB 3.0)




XecTkue ouckun

UMTARAD

f
ok
i

uJ

A
|
|

guin

A




Kpennexne Kpoiwsm
Kopnyca

Kopnyc
Wnurpens
Fonosswn
ConeHoOMAHHIA

npueoa,
ronoBoK

Kpennewmne

MnacTuHs

KaGonb NoAKNIOUEHUS
TONOBOK K Nnare




Havano
BOPOKEK

Cmpy xmy pa MAZHUMHBIX O1CKAE

DoposKM Mnama KoHmponnepa
(WnuHApRE) ' |

CEKTOpbl v




RAID pacwudposbiBaeTcd Kak redundant array of inexpensive/independent
disks — M36bITOUHLIM MaccUB HEAOPOrNMX/HE3ABUCUMbIX AUCKOB U BrepBbIe ObIs
npeacrtaeneH B 1987 roay.

RAID 0+1
RAID 1
RAID 0 RAID 3 | |
o o Ty Yy D @D RAID 0 RAID O
e . AT | | A2 ) | A3 ] |&as S o T s N
S A4 | | A5 | [ A6 |Aves (2 o L3 o2
S (Bl | |_B2 | | _B3 | [Boio J A (A2 (A1) (A2
AT A8 (B4 | [B5 | [ BS § [Bowo A3 A (A3 A
NAS  KAG L NAB Y \AG
A7 | \As | \A7 A8/
~— — \_J —
Disk 0 Disk 1 DiskO  Disk 1 Disk 2 Disk 3
_ - e

RAID 5

Block™

- Block'2 — - Block'2 -

- - Block2 — & P(2:1)

< Block's ~ Block's

— Block'3 Block'3




Pas3sogka Parallel ATA

KoHTakT Hasna4yeHune KoHTakTt HasHnaueHune

1 Reset 2 Ground
3 Data 7 4 Data 8
5 Data 6 6 Data 9
7 Data 5 8 Data 10
9 Data 4 10 Data 11
1" Data 3 12 Data 12
13 Data 2 14 Data 13
15 Data 1 16 Data 14
17 Data 0 18 Data 15
19 Ground 20 Key
21 DDRQ 22 Ground
23 I/O Write 24 Ground
25 I/0 Read 26 Ground
27 10C HRDY 28 g:lt;'g
29 DDACK 30 Ground
31 IRQ 32 | No Connect
GPIO_DMA

33 Addr 1 34 66_5etect
35 Addr 0 36 Addr 2
Chip Select Chip Select

37 PR 8 P

39 Activity 40 Ground



N OO o kA WwN -

KoHTakT #

HasHa4deHune
GND
A+ (lMNepepayva faHHbIX)
A- (lMNepepava gaHHbIX)
GND
B- (Mpvem gaHHbIX)

B+ (Mpuem gaHHbIX)
GND

3amok

Physical Layer - SATA Device Connector

Appearance of Serial ATA Connectors

Serial ATA
signal
connector
(pin S1)

(Drawing courtesy of Molex)

Device plug
. connector

Senal ATA
power
connector
(pin P1

Host receptacle
connector

Device connector sizes and locations

power signal | agacy Power
(vendor specific)
(5.25" form factor also defined for
devices like tape drives and DVDs)

in comparison...

parallel ATA signals 4.pin power

Graphics courtesy of the SCSI Trade Association

and HP




Hakonutenun Ha rtOKux guckax
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2032

Puc. 2.2. TubGkuii MAarHHTHBIH IHCK:

1 — MapKepHOe OTBEpPCTHE; 2 — raGKHi

LHCK; 3 — OTBepCTHE JJisi BpalleHus; 4 —

npope3p AJs IOJIOBKH CUMTHIBAHHS-3AMHCH;
5 — KOHBEDT

3amHTHaA MeTaUTHYeCKas

IUTacTHHA
-~
- ~ \L OxHo mns
MarHMTHbIX

t 4+ ronosok
OKHO 3a1UHUTHI Mecro OKHO aHCKeTh
sanci adailcs 2.88 M6aita (3)
(1) \TE CHe_ OO IicKeTH

1.44 M6atira (2)




Hakonutenu co CMeHHbIMU
MarHVITHbIMVI ANCKaMM

""’

Hakonutenb Ha "cMeHHbIX guckax" ot
CoBeTckoro komnbtlotepa cepumn EC.
MmeeT emkocTb 29 M6, MOLLHOCTb
notpedbnsemasn ot cetn 1,2 KBt




TexHosnoausi CD-ROM
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Cunraizanme wHPOPMALMH C KOMNAKT-AWCKA.

] — KOMNAKT-aMCK; 2 — BNAAMMY; T — OCTPOBOK; 4 — CBETONPO3PANHOE NOKPHTHE,
JUBAUAOWE HanecEHHyo Ha CO u L0 OT NOBPEXALHURA, 5 — OTPAXKAOWEE
NOKPNTHE (JANUONBAOWAR NOBEPXHOCTY); 6 — JAWMTHUA CAOR; 7 — POKYCHPYIOWMA
O0MeKTHE; 8 — AQICPHNA AYY; 9 — NPEAOMARIOWAR NPKIMA; [0 — doToseTexTop;

11 — Aasepuoe yCTPORCTBO; 12 — ABWraTeAb, BPAAOWHA ANCK,




lNMpuHyun pabomsi Hakonumesisi CD-ROM
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Monurpacus

A4

SawuTHelid nak  OTpaxaoLlmii Cnom

JNazepHblit nyy

MonukapboHaTHas NoANoXKa

SawmTHeirt nak  OTpaxaowmii cnoin

Monurpadus
SRR S
= T3 T T X T % 5
s XY ® ) )
N @ 136 3 e ] 88
- ]rw < ~ »J 20080 H&- »-3
)|
D L
3, b 1
\ 4 : 'Y"’{ XYY 3 b
NazepHwii nyy MonukapboHaTHas nognoxka PerncTpupyiowmin cnon
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TexHonoausi DVD-ROM
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HD DVD Cnoi (156) B LS DS DVD Light spot (area size) Blu-ray Disc
\\ . 100% EEP  19% 5
”pOMmWHbM ./' - : 1.2mm x $Protection layer thickness 1.2mm
6 g 1 ' \ T 1Y
/ : 0.6mm » 0.1mm7 /\
DVD Cnoi (4,7T6) Higher NA: x2 high density

0.6 =P o5

Shorter wavelength: x2.6 high density
650nm  EEP»  405nm

DVD/HDDVD  Bonbwas NAOTHOCTb 3aNUCU AOCTUraeTCs 3a CYeT yBenuyeHus

KpacHbiit nasep Fonyboit nasep  OBvepuHenHas i
(650-Hm) (405-4w)  ONTWMeCKaR ronosxa YUCNOBOW anepTypbl NUH3bI ¢ 0,6 Ao 0,85

DVD Ontuyeckan

ronoska
OsyxcnounHbii DVD B pa3spese
DVD(4.7GB) BD(27GB)
ITUKETKa
~ \ nopgnoxka
[ . ns3 nonuKapGoHaTa
Ml Substrate ( /
pit length & Track pitch  Minimum
04um 0.74um mark length / ) u I—I-I_I-L=
\ 0.14xm* nonukapboHaTHas
' OCHOBa Aucka \)
\ Track pitch T PaRnon "

0.32um
= layer

@ \ Recording

Optical transmittance protection layer * in case of 27GB NONYNPO3PaYHbIA _ oTpaxatoLui crom
oTpaxarouun cnon 13 antoMuHus
OCHOBHaA pasHULa MeXaY KOHCTPYKUMAMU 0AHOCNONHBbIX DVD 1 “3 sonora

BD-AUCKOB - MeHbllIaA WKMpPUHa AopoxXeK Ha BD nosBonser
yBenu4nuTb 06bLeM HocuUTens B NAThL pas



MarHutoontTuiyeckme HakonutTenu
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JleHTOYHbLIE HAKONMUTENW

ADR

SarMCHEAHALEA M NCEES

PFoni ppMraTany —

Epawacwinivca Sapadan
Pommﬂmunnemu

i Trrcpowmi panie
Begsumi ean

Hanpaenacwsi pame
DUECHPE WA ponnE




[lepeHOCHbIe OAUCKMN

25" HDD A
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